The purpose of this study was to determine the increase in color contrast produced by the use of a tracer dye in detection of incipient caries lesions with transillumination.
Introduction.
Transillumination has been used for diagnosis in dentistry for many years. It has the advantage that it is more sensitive in detecting incipient caries, fractures, and calculus than is radiography. At present, several diagnostic devices are available that utilize fiber optic transillumination (FOTI) .
Results of previous studies regarding dental caries detection by fiber optic transillumination (FOTI) have been conflicting. Several studies suggested that FOTI can detect caries lesions more accurately than radiography (Bomba, 1971; Friedman and Marcus, 1971) . Other investigators indicated that FOTI has more limited sensitivity (Barenie et al., 1973; Reynolds and Aduddel, 1971; Taylor et al., 1967; Winter and Fiaschette, 1949; Wright and Simon, 1972) . All of these studies were limited to existing lesions without any standardization of lesion depth. There was also no standardization of the ambient lighting conditions and other operating procedures between these studies. Parker et al. (1981) showed that FOTI was more sensitive than radiography in detecting artificial incipient lesions with an average depth of 164 lxm. O'Brien et al. (1983) demonstrated that blue polymer curing lights were useful for diagnostic transillumination. Dyes have been used for many years to enhance caries detection. As early as 1940, Gomori used silver nitrate to stain caries lesions. Other investigators examined the value of 8-hydroxyquinoline in the detection of early caries (Konikoff and Lyles, 1966) . Fluorescein dye has been used in the detection of caries lesions by use of ultraviolet illumination (Hefferren et al., 1971) . A solution of basic fuchsin in propylene glycol has been used both in the diagnosis and treatment of caries lesions (Fusayama, 1979 (Fusayama, , 1980 . The purpose of this research was to determine whether use of a blue dye would enhance the image produced by FOTI in detection of incipient caries.
Materials and methods.
Artificial incipient lesions were produced with the Silverstone acid gel method in 17 sound extracted teeth (Silverstone, 1966 The measured depths of the artificial lesions had an average value of 174 ,um. The dye was readily absorbed by the porous artificial white spots, greatly increasing the color contrast, as shown by the color difference values given in Table 1 . With the dye, the CIE L*a*b* color difference between the lesions and the surrounding tooth structure was increased by a factor of 3.7. The analysis of variance is presented in Table 2 . The variance ratio between the teeth with and without tracer dye was significant at the 0.001 level. An approximal view of one of the teeth before and after application of the tracer dye is lta~ei~of::t0Xth00n00t~e00nhtha::ntn~l~ialinptntlsin0;(otm}00;000::::;wRIg>G~t0an3$iNX:;::l99)0Anb202 t.f:
